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METHOD AND DEVICE FOR CONNECTION AND 
ADJUSTMENT OF OPTICAL UNITS: ELEMENTS, 
MODULES, DEVICES, and SYSTEMS 

Field of the Invention 

The present invention relates to a method and a device 
for connection and adjustment of optical units (OA): elements, 
modules, devices and systems, in particular passive and/or 
active OA, aimed at controllable optimization of visual signals 
translation between the articles. The metliod and tlie device 
find application in optoelectronics, optomechanics, optical 
communications, insti^ument engineering, medical 
enguieering, laboratory equipment, and all fields of 
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jTj technology using translation of visual signals between OU 
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fy There is a device known for connection and adjustment 

of passi ve OU - optical fibres [1]. It is used to realize a 
method for the same purpose, according to which OU are 
arranged in pairs and fixed, one opposite the otlier in a fi-ontal 
contact, to the respective carriers, one of tlie latter being 

— — movable^^he-two-carriers-with-thc OU are connected in a 



hermetically isolated fi-om the environment optical channel 
with a guaranteed parallelism of the optical axes of tlie OU 
being optically coimected tiirough the channel. After that, the 
OU carriers are oriented in the space until the two OU get 
coaxial, i.e. until the necessary optimal translation of visual 
signals is achieved. Orientation is carried out by repeated. 
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iterative series of independent rectilinear stepwise sliifls of the 
movable carrier in two inter-perpendicular planes, the latter 
being perpendicular to the axis of the carrier. Along with the 
carriers' orientation, die movable carrier is frontally tightened 
and locked to the immovable one, each following shift 
increasiiag the locking force. Meanwhile, runnmg check is 
carried out with respect to the orientation precision and the 
degree of the optical channel mechanical links sealing. 

The device consists of two rigid OU carriers; a rigid 
body, i.e. a hollow nut, axially connecting and embracing the 
carriers; a soft flexible ring, disposed between the faces of one 
of the carriers and the nut, pressing them one to the other and 
sealing the optical channel, the latter being fomied by the 
:;f| three rigid bodies; two adjusting screws and a spring support, 

% used for the rectilinear displacement and locking of the 

'-.•si 

movable carrier. 

ru: 

iTl A common shortcoming of tlie metliod and the device 

f[] realizing it is that they allow only parallelism and coaxiality 

adjustment of the carriers, respectively of the OU optical axes. 

A drawback of the method is the fact that its use is 
possible only upon preliminary and precise OU orientation for 
achieving guaranteed parallelism of their optical axes prior to 
fixing them to the carriers. This necessitates the use of 

— eomplicated-and-expensiy_eJechnolQg y for the manufacture of 

the devices for the realization of the method. 

A drawback of the device is the fact that its operational 
possibilities and reliability are limited, especially in cases of 
liigh temperatures and aggressiveness of the environment. 
Limitations are caused by the soft flexible rmg having 
unstable mechanical characteristics, as well as by the 

2 



mechanical links in the device construction, which are not 
resistant to vibration and shaking. 

There is a device known for OU connection and 
adjustment, i.e. a reflecting optical element (concave mirror) 
and an active optical element contained in a sealed optical 
channel [2]. It is used to realize a method, according to which 
the reflecting element is fixed to a movable carrier opposite to 
the optical axis of an inunovable carrier, the active optical 
element being fixed to the latter, while both OU carriers are 
connected in a sealed optical channel with a guaranteed 
precision of intersection of the optical axes of the OU carried 
thereby. Then, the OU get inter-oriented in space, the movable 
carrier moving towards tlie immovable axis of the active 
optical element of tlie immovable carrier by means of iterative 
stepwise spatial angular shifts around the point of intersection 
of the two OU optical axes, with a permanent force of 
pressure of tlie carriers' contact surfaces. Along with the 
iterative angular shifts of the movable carrier, a running check 
is carried out of the precision of the carriers orientation, the 
shifts being carried out until the required optimal interposition 
is achieved of the optical axes of the OU carried thereby. 

The device consists of rigid bodies only, i.e. two OU 
carriers and a third one that embraces and connects the 
carriersrthetluee-bodies-being-Gonnected-so-tliat-theyLfom 
sealed optical channel. Auxiliary rigid and springy mechanical 
elements ensure the axial inter-pressure of the bodies, while 
for the iterative spatial and angular shifts of tlie movable 
carrier there are adjusting screws provided for. 

A common drawback of the mediod and the device is 
their restricted applicability. They can be used only for 
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reflecting OU and for spatial and angular OU adjustment, for 
there are no ways and means provided for the connection and 
displacement of other OU, e.g. elements, modules, devices 
and systems, into directions perpendicular to the optical axis. 

A shortcoming of the method is the fact that its 
realization necessitates tlie use of devices with a high 
technological precision of manufacture and assembly, such 
devices being able to guarantee preliminary technological 
precision of the OU optical ax intersection prior to their 
connection and following orientation. 

CI 

Cri A drawback of the device is its low operational 

J y reliability owing to the fact that its complicated construction 

is not resistant to vibrations and shocks, 
t Another drawback of the device is its narrow range of 

Q: OU spatial adjustment owing to the small stroke of the 

n\ 

'^il acljusting screws used to effect the adjustment. 

A device is known for OU connection and adjustment, 

rU i.e. fibres [3]. It is used to realize a method, according to 

which OU are arranged in pairs and fastened movably or 
immovably, at a distance one fi-om the other, to the respective 
carriers, at least one of the latter being movable. Then, the two 
carriers with the OU fastened thereto are connected through a 
third, interstitial body, so that the three bodies form an optical 
cHffinel~rsolated—from~the— environment— or— eon^ 
therewith, tlirough which the carried OU get optically 
interconnected. The optical medium in the channel is 
homogeneous or heterogeneous as regards its composition and 
properties. The bodies forming the optical channel and 
carrying a certain pair of OU are angularly oriented in the 
space until the relative position is achieved necessary for the 
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optimal translation of visual signals, i.e. the position of 
coaxiality, or parallelism, or intersection, or crossing of the 
optical axes of the OU carried thereby. The bodies are 
oriented by means of interdependent repeated, iterative series 
of rectilinear stepwise shifts and locking of the movable OU 
carrier or carriers (where both carriers are movable). The 
shifts and locking are accompanied by a running check of the 
relative position of the OU optical axes. Each angular 
displacement of a body is preceded by a partial release from 
the locking, and is followed by a new, stronger locking and a 
check of the relative position of the bodies, respectively of the 
OU optical axes, for each partial release and new locking 
change, to a certain extent, the relative position of the OU 
carriers established so far. The iterative angular shifts of a 
movable OU carrier are carried out around a center of 
rotation, with variable space coordinates, towards the position 
of the same movable body. 

Where the optical channel shaped by the three bodies, 
i.e. the two OU carriers and the interstitial body, has to be 
isolated from the environment, the last operation, i.e. the 
angular shift and the respective locking of the movable body, 
is followed by a final check as to whether the mechanical 
links between tlie bodies shaping the channel are sealed. 

The device used to realize tlie method for OU 

connection and adjustment comprises at least three bodies, i.e. 
two end bodies and an interstitial one, for each adjusted OU 
pair. The bodies are connected and locked by means of 
screws, thus forming an optical channel with a homogeneous 
or heterogeneous medium, the channel being isolated from the 
environment or communicating therewith. At least two bodies 
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of each triad have opposite central through holes shaping the 
opening of the optical channel, the axis of the latter being 
rectilinear in the case of one triad, or angularly refracted or 
branched from a common point in the case of more than one 
triad of bodies with an immovable end body conmion for all 
triads. Each of the two end bodies of each triad has a bearing 
surface, either smooth or threaded, for the respective OU to be 
secured thereto. One of those bodies, which is immovable, 
represents a housing of the device having an attachment 
surface for external mounting of the device to a panel wall or 
to a part of an apparatus. The two OU secured to the carriers 
get locked, upon their optical communication, to the bodies at 
'^5,j a certain distance one from the other, while their axes are 

v^. angularly inter-oriented as a result of the shifts and locking of 

iri: 

iji the carriers. Tliese bodies are frontally or radially connected 

by the interstitial body, made of soft flexible material, by 
means of two kinds of screws, i.e. coupling/adjusting screws 

Cn and locking screws. The screws are placed within the 

C!i 

ry, immovable carrier, respectively axially or transversally and 

radially to its a.xis, and are subjected to tension or 
compression. When orienting the OU carrier, the center of its 
angular displacement changes its position towards the body 
depending on the variable deformation of the interstitial body, 

caused by its screw tightening when displaced or locked. That 

center is disposed within the volume of one of the carriers or 
between the two end carriers or outside them, depending on 
the different embodiments of the invention. In the 
embodiments with an optical channel commxmicating with the 
surroimding, there is a transversal hole in the housing of the 
device for the channel communication. 
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A basic drawback of the method and tlie device 
realizing it is the fact that they allow a restricted spatial 
orientation of the carriers, i.e. only by means of angular shifts 
of the movable carrier/s. The metliod and device application is 
thus limited to cases of OU connection and adjustment for the 
purpose of optical beams communication and reflection in 
small angular ranges. 

Still another shortcommg of the method and the device 
is the fact that tlie adjustment operational indexes achieved 
j,^, tliereby are ratlier unsatisfactory, i.e.: 

• low precision due to the restricted or just angular 
displacement of the movable body/s and the geometrical 
scattering of the deviations when positioning that body/s, 
iTj caused by the variable position of the angular displacement 

i'-j center depending on tlie mterstitial body deformation; 

Lr • low productivity caused by the great number of 

£j adjustment operations necessitated by the inconstant position 

fU of the angular displacement center of the movable body/s, as 

well as by the time separated operations for displacement and 
locking of the body/s. 

A main drawback of tlie device is tlie fact tliat it has 
restricted functional possibilities, for it is fit for connection 
and adjustment of optical and optoelectronic elements only 
~ ~ ^(fibres, reflectors)7~smali— angles— being— enougli_foxL__the_ 

adjustment thereof, due to the limited spatial orientation of its 
carriers and the restricted possibilities for external mounting, 
i.e. by means of the end carrier only, for the interstitial one is 
flexible. The device is not fit for adjustment of optical articles 
whose optical axes require substantial angular deflections, for 
they use dispersing and double beam refracting optical 
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elements, such as prisms, diffraction gratings, Wollaston 
prisms, etc. 

Still another drawback of the device is the fact that it 
has low performance indexes: 

• narrow adjustment range owing to tlie soft flexible 
interstitial body, which gets defomied when tightened by 
screws and necessitates a small displacement stroke of tlie 
movable carrier; 

• low precision of positioning of the movable carrier 
due to the soft flexible link between the carriers, which 

v!" destabilizes the angulai* displacement center of the movable 

C! carrier and causes considerable dispersion of the movable 

KCt carrier positioning deviation; 

j f| • low adjustment productivity due to tlie great number 

' of tune-consuming adjustment operations necessitated by the 

•-r' soft flexible link between the carriers, as well as by the use of 

rU two kinds of screws, i.e. coupling and adjusting screws and 

locking screws, which are necessary for the time-separated 
displacement and locking effected by identical iterative 
operations, the latter being accompanied by partial loosenmg 
of the movable carrier/s; 

• low reliability, especially in tlie case of high 
temperature, moisture, shocks, vibrations, which necessitate 
more strict requirements— as— regards— the—optical— channel- 
sealing, said low reliability being caused by the soft flexible 
interstitial body having unstable mechanical characteristics, 
respectively changing in the course of time flexibility of the 
link between the bodies shaping the channel. 

There are no metliod <ind device for OU comiection and 
adjustment, able to ensure: reliable mechanical connection of 
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bodies carrying a wider range of OU, i.e. elements, modules, 
devices and systems; separate or combined optical 
communication, switching, branching, reflection, and 
damping of their directed or controlled optical beams, as well 
as efficient, i.e. wide-range, precise, highly productive spatial 
orientation of the connected OU for the purpose of achieving 
the required relative position thereof 

Technical Substance of the Invention 

The method for OU connection and adjustment under 
tiie present invention consists in the following: 

First, the OU to be connected and adjusted ai-e an^anged 
in pairs and fastened, either movably or immovably and at a 
distance one from the other, to carriers, at least one of the 
latter being movable. Tlien, the two carriers with the OU 

£ri fastened thereto are connected with each other by an 

Ct; 

rij. interstitial body so that the tliree bodies form an optical 

channel isolated from tlie environment or communicating 
therewith, the OU getting optically interconnected tlirough the 
chamiel. The optical medium in the channel is either 
homogeneous or heterogeneous as regards its composition and 
properties. The bodies forming the optical channel and 

~ — carrving-a-certain-OU— pair_are_s]3Miall y oriented , until the 

relative position necessary for the optimal translation of 
optical signals is achieved, i.e. position of coaxiality, 
parallelism, intersection or crossing of the optical axes of the 
OU carried thereby. Orientation of the bodies is carried out by 
repeated or iterative sequences of stepwise shifts and locking 
of the movable carrier or carriers witli the OU (where the 
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movable carriers are two), accompanied by a running check of 
the relative position of the OU optical axes- 
Besides, the iterative shifts of tlie carriers aimed at the spatial 
inter-orientation thereof are rectilinear and angular or angular 
and rectilinear. In the case of one movable and one 
immovable carrier, the orientation thereof is carried out by a 
series of iterative pairs of interdependent, consecutively 
alternating in each pair, rectilinear and angulai', or angular and 
rectilinear shifts of the movable carrier, whereat the relative 
position of thefOU axes, achieved by any rectilinear or 
angular shift of the body, gets partially changed by the next 
angular or rectilinear shift of the body. In the case of two 
movable carriers, tlie inter-orientation tliereof is carried out by 
two consecutive series of mutually independent iterative shifts 
of each body, one of the series consisting of only rectilinear 
shifts of one of the bodies, while the second series consists of 
only angular shifts of tlie other body. In both cases, the 
rectilinear shifts of the movable carrier/s are performed 
perpendicularly to the axis of at least the interstitial body, the 
latter being movable or immovable (where the interstitial 
body and one of the carriers are coaxial, the shifts are 
perpendicular to the axis of the latter as well), while the 
angular shifts are effected around a permanent point on the 
^a^ds^f tiie"angularly-shifted-carrier— 

each movable carrier is carried out along with tlie respective 
shifts or only during each angular shift following a rectilinear 
shift of the body. Besides, in each following operation the 
locking force gets stronger until its optimal value is reached in 
the last locking. Where the optical channel formed by the 
three bodies, i.e. the two carriers and the interstitial body, has 
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to be isolated from the environment, the last operation, i.e. 
shift and respective locking of the movable body, is followed 
by a final check of the sealing of tlie mechanical links 
between tlie bodies forming the channel. 

In order to effect the rectilinear shifts of tlie movable 
carrier (both in the cases of one or two movable bodies), the 
latter is acted upon along axes m a plane perpendicular to the 
axis of at least the interstitial body, either movable or 
immovable, while for performing of its angular shifts the 
movable carrier is acted upon along axes parallel to its axis or 
to the axis of the interstitial body. 

According to the invention, the device for realizing the 
metliod of OU connection and adjustment comprises at least 
one ti-iad of two end OU carriers and one interstitial body for 
each pair of OU being cotmected and adjusted. The bodies are 
connected and locked by screws, tlius shaping an optical 
channel isolated jfrom the envirormient or communicating 
therewith. At least two bodies of each triad have opposite 
central tlirough holes that shape tlie opening of the optical 
channel, the latter having optical medium which is 
homogeneous or heterogeneous as regards its composition and 
properties. Tlie optical channel axis is rectilinear in the case of 
one triad of bodies, or angularly refracted or branched fi*om a 
' — cQnimon-poi:it-in-the-case-Qf-more-tlian_on e triad of bodies 
having an immovable body common for all triads. The two 
end bodies of each triad have a bearing surface for the 
respective CU to be fastened thereto, and one of the three 
bodies is immovable and represents the housing of tlie device 
having a contact surface for external mounting of tlie device 
to the wall of a panel, apparatus, etc. 



11 



Besides, the three bodies of each triad are rigid, one of 
the end bodies and tlie interstitial body being axially 
connected through a spatial or plain hinge, while the second 
end body and the interstitial one are frontally connected in a 
common slip plane transverse to the axes thereof. The hinge 
contact surfaces represent either a part of a concave sphere 
and a right circular cylmder base, or a part of a concave 
cylindrical surface and a parallelepiped or a cube base, or a 
part of a concave ellipsoid and an elliptic cylinder base. Each 
of the concave contact surfaces of tlie hinge has either a center 
on the symmetry axis of tlie body hinged therein, or a central 
axis crossing the said symmetiy axis. The center and the 
central axis of the respective concave contact surfaces of tlie 
hinge are disposed eitlaer between tlie bodies liuiged tlierein, 
or within the volume of one of the end bodies, or outside the 
three bodies. The interstitial body and the second end body, 
frontally connected in the said slip plane, have each a front 
contact surface transverse to the axes thereof. Tlie screws for 
connection of the bodies are locking at the same time, where 
the connected bodies are movable, i.e. shifting when effecting 
the adjustment of the OU carried thereby. The coupling and 
locking screws, some of which can be replaced by 
functionally equivalent bearing spring elements, are placed 
~within~one-or-two-of-the-triads-of^bodies-arranged-in_tw_o_ 
groups according to the purpose they are intended for, i.e. for 
effecting rectilinear or angular adjustment shifts of tlie 
movable body. A group of the screws are subjected to 
compression and are disposed along axes perpendicular to the 
interstitial body axis, as well as to the axis of the end carrier 
frontally connected therewitli. Tlie other group of screws are 
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either subjected to compression and disposed along axes 
parallel to the axis of the carrier they are placed in, the carrier 
being hinged to tlae interstitial body, or subjected to tension 
and disposed along axes parallel to the axis of the body they 
are placed in and to the interstitial body as well. Tlie two 
groups may comprise the same or different number of screws. 
The axes of tiie two groups of coupling and locking screws are 
intercrossing and/or perpendicularly intersecting. 

Where tlie interstitial body represents the housing of 
the device, in addition to the contact surface for external 
mounting of the device it has also a bearing surface for an 
additional OA, which is disposed either between the two OU 
being interconnected and adjusted, or outside tliem. 

The interstitial body may consist of axially connected 
movable and one immovable parts, the immovable part 
representing the device housing. 

The contact surface for external mounting of the device 
represents a plane or a rotational surface of tlie respective 
immovable end or interstitial body representing the housing of 
the device. 

According to an embodiment of the device, the 
transversally slipping interstitial body touches laterally a 
spring element/s disposed opposite coupling and locking 
screwsy— the— latter— being— carried_by_tlie__end_OXLjcar^^ 
contacting with the interstitial body m a slip plane. 

In some of the embodiments of tlie device, the contact 
surfaces of the hinged bodies ahd tlie contact planes of the 
bodies frontally connected in a slip plane are tightened by the 
coupling and locking screws for angular shifts of the movable 
body/s. In other embodiments of the device, it is only the 
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contact surfaces of tlie hinged bodies tliat are tightened by the 
said screws, while the contact surfaces of the frontaliy slipped 
bodies are tightened into a constant, close fit in guides. 

In all embodiments of the device, the coupling and 
locking screws for angulai* sliifts of the movable carrier/s are 
placed along the axis of the optical channel of the device. In 
some of the device embodiments, the screws tigliten together 
the three bodies of each triad. In other embodiments thereof, 
the same screws tighten the tliree bodies into pairs, the latter 
having a common body, i.e. tlie interstitial one, and an end 
carrier each. 

The advantages of tlie method and the device for OU 
connection and adjustment, according to the invention, consist 
m the following: 

1. Hie combination of operations according to the 
method, as well as the technological order and requirements 
concemmg the execution thereof, allow to perform a wide- 
range, overall spatial adjustment of the relative position of the 
optically connected OA, as well as to make a universal device 
for separate or combined optical connection, switcliing, 
branching, reflection, attenuation of dhrected or controlled 
optical beams in an optical channel, the latter bemg isolated 
from or communicating witli tlie environment. The method 
~and'llie^evice"realizing4t-ens^^ 
spatial , combined, i.e. angular and transversal rectilinear 
orientation of coaxiality, or parallelism, or intersection, or 
crossing of the axes of the oppositely fastened OA, with a 
random mitial position of the carriers in the space. 



14 



2. The method and the device ensure efficient 
adjustment of the optically connected OU with high 
operational indexes, such as: 

• high precision, including in the case of a wide 
range of shifts of the movable body/s, owing to the combined 
spatial orientation thereof by angular and transversal 
rectilinear shifts, instead of only angular or only transversal 
rectilinear ones, as well as to the reduced geometrical 
scattering of the positioning deviations upon each angular 
shift around a center or an axis with constant coordinates on 
the axis of the angularly shifted carrier. 

• flexible choice of the kind of adjustment, i.e. 
eitiier combined, meaning angular and rectilinear, or separate, 
meaning only angular or only rectilinear. 

• high productivity owing to the reduced 
number of adjustment operations^ this being possible thanks to 
the permanent position of the center or the axis of the angular 
shift; owing also to the time coincidence of the movable body 
shift and locking operations; and owing also to the use of 
interdependent iterative pairs of shift and locking operations 
in the case of one movable OU carrier. 

3. The device has a universal construction permitting 
an overall and precise spatial combined orientation by means 
of f^n ^ngnl^rlinfi~A-rectrlm of one 

of the movable end OU carriers or of the tvvo movable end 
OU carriers, as well as the locking thereof. The construction 
ensures also universal mounting of different kinds of OA, i.e. 
elements (passive or active), modules, devices and systems, as 
well as external mounting, the rigid interstitial body included, 
to a wall or a seat. The construction being universal makes it 
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possible to manufacture multifunctional optical devices, such 
as couplers, switches, splitters, reflectors, attenuators, 
combined articles used in optical signal transmission lines, 
either as a part of optomechanical devices and systems, or 
independently as a case, fine positioner, or holder of bulk 
optical devices. 

4. The device ensures high productivity, i.e. high operational 
characteristics of adjustment, including inter-orientation and 
locking of the OU carriers, e.g.: 

• high precision of positioning of the bodies, 
including a wide adjustment range, the latter being possible 
due to tlie screw adjustment and tlie rigid construction links. It 
is ensured by the simple, manufacturable construction of the 
device, consisting of only rigid end and interstitial bodies, a 
spatial hinged and a radial slipping kinematic links, that 
stabilize tlie construction and ensure a permanent position of 
the center or the axis for angular displacement and, 
respectively, minimum deviation dispersion when positioning 
the movable body; 

• higli reliability, includhig in the case of 
pressing sealing requirements, high temperatures, humidity, 
shocks or vibrations. Such reliability is achieved by using the 
rigid interstitial body, by the sealing between rigid bodies, as 
well as by the said kinematic links ensuriiig~mechanical- 
stability of the construction for a longer period of operation; 

• high adjustment productivity due to the shorter 
time necessary to perform tlie adjustment operations, due to: 

(a) the smaller number of iterative shifts in the 
case of combined, i.e. angular and transversal rectilinear 
adjustment as compared to the separate adjustment, said 
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smaller number determining tlie permanent position of the 
angulaf xlfeptacf2ir&eft*«^enteyaMfisr^*e%u^ ifTrediaGtion af ^e 
positioning time dispersion, as well as the performance of 
dependent combined adjustments owing to the overall 
construction; 

(b) the time coincident shifts and locking of the 
OU carriers, effected by the same coupling and locking 
screws fitting tlie kind of adjustment shifts of the bodies; 

(c) the lack of operations loosening the link 
between the bodies prior to each displacement of the movable 
body; 

(d) the convenient handling owing to the smaller 
number of screws, which are combined, i.e. both coupling and 
lockuig, instead of being separate, i.e. coupling/ adjusting and 
locking, as well as to tlieir position facilitating the attendance 
thereof. 

Description of the Figures Enclosed 

Figures 1, 2, 3, 4, 5, 6, 7, 8, 9 and 10 represent 
lengthwise sections of embodiments of the device accordmg 
to the invention, comprising OA, such as collimators and/or 
focusing systems, the embodiments being intended for 
"e^Semal mouritirrg~ofthe-device-to-a-pian^ 
etc. 

Figure 1 illustrates an OU connector fastened, when 
mounting the device, along the flange neck of one of its 
carriers. 
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Figure 2 illustrates an OU connector intended for 
mounting to an apparatus or a panel wall by fastening along a 
flange face of one of its carriers. 

Figure 3 shows an OU connector, intended for 
fastening, along two flange faces of the two carriers, to an 
apparatus or a panel wall. 

Figure 4 shows an OU connector with a flexible hard 
body, i.e. a spring, sidewise to the interstitial body, the 
connector being intended for mounting to a wall along a 
flange face of one of its carriers. 

Figure 5 illustrates an OU connector, intended for 

sidewise radia l mounting through fastening of one of its 

— ~- ' ^ 

carriers to the seat of an apparatus or a panel. 

Figure 6 shows a reflecting optical attenuator for 
sidewise mounting of an end body to an apparatus seat. 

Figure 7 illustrates a series switch with a cylindrical 
lens for a side assembly of an interstitial body to an apparatus 
seat or console. 

Figure 8 illustrates a universal variant of a deflector, or 
a modulator, or an amplifier/attenuator, or a polarizer, 
depending on the optical properties of the body (substance) 
partitioning the optical axis, which is intended for mounting 
the bottom flat of its interstitial body to an apparatus seat or 
console; 

Figure 9 shows a multi-channel switch of coUimated 
beams with a beamlike optical channel, used for mounting the 
bottom flat of an end OU carrier, common for all tr iads of 
bodies, to a panel or a holder. 
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Figure 10 illustrates a rotational reflecting switch for 
mounting of tlie immovable part of the interstitial body to a 
panel or a holder. 



Embodiments of the invention 



A first embodiment of the device for connection and 
adjustment of OA, i.e. elements, modules, devices and 
systems, according to the invention, is illustrated in Figure 1. 
Here, the device comprises a triad of two end OU carriers I, 2 [O 

and an interstitial body 3, coupled and locked by means of 

-^ru^ 



screws 4, 5, thus formmg anroptical channel^with a 



Jiomogeneouso^ tlie chamiel being isolated 

from or commimicating with the environment. The three 
bodies ^ 2 ^2, 3 hav e confrontmg central tlirough holes shapmg ( ^ 
the openmg of the optical channe l. The channel axis is 
rectilinear. The twojsnd bodies 1 , 2 h aveCSe ^ing surfaces^ or 
securing of the respective OA, upon tlie axial adjustment 
thereof, at a specified distance, thebodyl having a threaded 
surface 6 and a smootli guiding surface 6' for one of tlie OA, 
while the body 2 has only a tlireaded surface 6 for die other 
OA. Th e end body 1 is made of two parts, i.e^TXfl^^^itli a 
neck r and a liinged member 1". Each of tlie end bodies 1 or 
2-may-be-fixed>^as-a-housing_of the device, to an a p paratus 



seat or a panel by means of its rotational 7 or flat T 
attachment surface. 

The three bodies 1, 2, 3 are hard, the assembled end 
body 1 being axially connected to the interstitial body 3 by a 
spatial or a ^plain hinge, while the end body 2 and the 
interstitial body 3 are frontally connected in a common slip 
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plane transversal to the axes thereof. Besides, the contact 
surfaces of the hinge are either a part of a concave sphere 8 
and a base of a right circular cylinder 9, or a part of a concave 
cylinder 10 and a base of a parallelepiped 1 1 or a cube 12, or a 
pait of a concave ellipsoid 13 and a base of an elliptic cylinder <p 
14. Each of tlae concave contact surfaces 8, 10, 13 of the hinge 
belongs to the body 1 and has a center 0 on the symmetry axis 
of the hinged body 3, or has a central axis O'-O' crossing the 
said symmetry axis. The center 0 and the central axis O'-O' of 
the respective concave contact surfaces 8, 10, 13 of the 
Mi respective hinge are disposed within the volume o f the non- 

Q co nnected hin ge end body 2 . The end body 2 and the 

Jpj; interstitial body 3, frontally comiected m the slip plane, have 

it;- each a contact surface 15 transversal to their axes. Each 

y j- . ' 

ijr; movab le body 1 or 2 or 3 o f the triad is coxmected to the next (< 

C!; one and locked, when effecting OU adjustment, by the same 

coupling and adjustment screws 4 for rectilinear sliifts or 5 for 
angular shifts of the body. Tlie said screws 4, 5 are arranged 
in groups, the number of screws bemg the same or different, 
and are placed hi t he end body 2 tliat is not hinged, tlie screws 
4 of the group for rectilmear shifts of the body bemg subjected 
to compression, while the screws 5 of tlie group for angular 
shifts of the body are subjected to tension. The screws 4 of the 
first-group-are-disposed-along-axes-perpendicularJpJ he axes 



ill: 

m 
rii 



of both the interstitial body 3 and the frontally connected l < 
therew ith OU carrier 2, w hile tlie screws 5 of the other group 
are disposed along axes parallel to the axes of both the 
interstitial body 3 and the end body 2 they are placed in. 
Besides, the axes of the screws 4 and 5 of tlie two groups are, 
in pairs, mtercrossing and/or perpendicularly intersecting. 
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The device section in Fig. 1 does not contain any indication of 
tlie complete number of screws of tlie two groups 4 and 5, but 
just a pair thereof. Where the contact surfaces of tlie hinge are 
a part of a concave sphere 8 and a base of a right circular 
cylinder 9, or a part of a concave ellipsoid 13 and a base of an 
elliptic cylinder 14, the axial tightening of all contacting 
surfaces of tlie bodies 1, 2, 3 by means of the coupling and 
locking screws 5, 4 results, at the end of tlie OU adjustment, 
in the specified isolation (sealing) of the optical channel. In 
the other two variants of combinations of the hinged contact 
surfaces, the optical channel remams in a sidewise 
communication with tlie environment, if no sidewise sealing 
is provided for. According to the embodiment in Fig. 1, all 
axially connected surfaces of tlie neighbouring bodies in the 
hinge and in the front slip plane are tiglitened togedier by the 
screws 5 for angular^shifls of the assembled end body 1 and 
the interstitial bod^j^/Sf^hen movable. Tliat linlc between the 
bodies 1, 2, 3 renders the rectilinear and the angular shifts 
interdependent. The coupling and locking screws 4, 5 are 
adjusting as well, i.e. they are used for the overall adjustment 
of the device by means of a series of stepwise tightening of 
the screws 4, 5 leading respectively to the angulai- or 
transversal rectilinear replacement of tlie movable bodies 1, 3 
"oT~27^7~aiong widi-the-replaeement-tlie-three-bodi^^ 
being locked to each other with an increasing strength, until 
achieving tiie relative position of tlie axes of the OU carried 
by the end bodies with the necessary degree of sealing or 
communication of the optical channel with respect to the 
environment. 
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A second embodiment of the device according to the 
invention is shown in Fig. 2. Here, the device comprises a 
triad of two end OU carriers 1, 2 and one interstitial body 3, 
the three bodies being connected and locked by screws 4, 5, 
thus forming mi^^optical ^channel^ which is isolated from or 
communicating with tlie environment. The three bodies 1, 2, 3 
have confronting central tlirougla holes that shape the opening 
of the optical channel. The axis_ o f said channel is rectilinear. 
The end body 1 is flat, while the end body 2 represents a 
flange witii a neck. The flat end body 1 has- a smooth 
attachment surface 6' for securing of the OU and an external 
face 1\ The body 2 has a tlireaded surface 6 and a smooth 
guiding surface 6% both surfaces serving to adjust the axial 
distance between the two connected OA. The end body 2 is 
made of a main flange part 2' and a hinged member 2". The 
device is intended for mounting through an attachment flat 
faceJZliif tlie flat end body 1 to an apparatus wall or a panel. 
The body 1 represents a housing of the device, Tlie three 
bodies 1, 2, 3 are hard, the assembled end body 2 being 
axially connected tlirougii a spatial or a plahi hinge to tlie 
interstitial body 3, while the end body 1 and tlie interstitial 
body 3 are frontally connected in a common slip plane 
transversal to their axes. Besides, the contact surfaces of the 
hinge are either a part of a concave spliere~8~and~a"base--of-a- 
right circular cylinder 9, or a part of a concave cylinder 10 and 
a base of a parallelepiped 1 1 or a cube 12, or a part of a 
concave ellipsoid 13 and a base of an elliptic cylinder 14. 
Each of the concave contact surfaces 8, 10, 13 of the hinge 
belongs to the interstitial body 3 and has a center 0 on the 
symmetry axis of the body 2 hinged therein, or has a central 
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axis O'-O' crossing the said symmetry sixis. The center 0 and 
the central axis 0*-0' of tlie respective concave contact surface 
8, 10, 13 of the respective hinge are disposed within the 
volume of the hmged end body 2, while the end body 1 and 
the interstitial body 3, frontally connected in the slip plane, 
have a contact plane 15 each that is transversal to their axes. 
Each movable body 2, 3 of tlie triad is connected to tlie 
neighbouring body and locked, when adjusting the OA^by tlie 
same coupling and locking screws 4, 5 fitting the kind of the 
body shifts. The said screws 4, 5 are arranged in groups, the 
number of screws being the same or different, and ai-e placed 
in tlie end body 1, whereat the screws 4 of the group for 
transversal rectilinear shifts of tiie movable body are subjected 
to compression, while the screws 5 of the group for angular 
shifts of the body are subjected to tension. Tlie screws 4 of the 
first group are disposed along axes perpendicular to the axes 
of both the interstitial body 3 and the end carrier 1 frontally 
connected tlierewith, wliile the screws 5 of the otlier group are 
disposed along axes parallel to the axes of both tlie interstitial 
body 3 and tlie end body 1 they are placed in. Besides, the 
axes of the screws 4, 5 of the two groups are, in pairs, 
intercrossing and/or perpendicularly intersecting. The 
embodiment in Fig. 2 does not contain any indication of the 
filU~nuniber-af-screws-4^5-of^the-two-groups^but-just-a-pai^ 
thereof. The coupling and locking screws 4, 5 are adjusting at 
the same time. The results of the axial tightening of all 
contacting surfaces as shown in Fig. 2, respectively the 
sealing of tlie optical channel, as well as those of the overall 
adjustment of the device by a series of stepwise tightening of 
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said screws 4, 5 coincide with the results as indicated in the 
embodiment shown in Fig. 1 . 

Hie three bodies 1, 2, 3 are axially tightened together 
by the screws 5 for angular shifts of the movable body 2. 

A third embodiment, according to the invention, is 
shown in Fig. 3. Here, the device comprises a triad of two end 
OU carriers 1, 2 and one interstitial body 3, connected and 
locked through screws 4, 5, thus fonning an optical channel, 
the latter being isolated from or communication witii the 
environment. The tluee bodies 1, 2, 3 have opposite central 
through holes shaping tlie opening of tlie optical channel. The 
axis of tlie chaiincl is rectilinear. The end body 1 is flat, while 
the end body 2 is made of two parts assembled tlirough a 
screw thread, i.e. a flat flange 2' and a hollow neck with a 
flange 2" passing through the tlirough holes of the flat end 
body 1 and tlic interstitial body 3. Tlie flat end body 1 has also 
a smooth attachment surface 6* of its tlirough hole and an 
external face 1\ respectively for OU securing and for 
mounting of tlic device to an appai-atus wall or a panel. The 
end body 2 has a smooth attachment surface 6' for OU 
securing, as well as a screw Ihik for adjustment of the axial 
distance betv/ccn the two OA. The device is intended for 
mounting to an apparatus wall or a panel by means of the 
-attachment^fj:onL„surfaceJ71-oLthe_inimovable_en d body 1 . The 
body 1 represents a housing of the device. The tiiree bodies 1, 
2, 3 are hard, tlie assembled end body 2 being axially 
connected to the interstitial body 3 by means of a spatial or 
plain hinge, wliile the end body 1 and the interstitial body 3 
are frontally connected in a common slip plane transverse to 
their axes. Besides, the hinge contact surfaces are either a part 
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of a concave sphere 8 and a base of a right circular cylinder 9, 
or a part of a concave cylinder 10 and a base of a 
parallelepiped 1 1 or a cube 12, or a part of a concave ellipsoid 
13 and a base of an elliptic cylinder 14. Each of the concave 
contact surfaces 8, 10, 13 of the hinge belongs to tlie 
interstitial body 3 and has a center 0 on the symmetry axis of 
the end body 2 placed tlierein, or a central axis O'-O' crossing 
tlie said symmetry axis. The center 0 and the central axis O'-O' 
of the respective hinge are disposed outside tlie volume of the 
three bodies 1, 2, 3, while the end body 1 and the interstitial 
body 3, fi-ontally connected in the slip plane, have each a 
contact plane i 5 transverse to tlieir axes. Each movable body 
2, 3 of tlie triad is connected to the neighbouring body and 
locked, when effecting OU adjustment, by the same coupling 
and locking screws 4, 5 fitting the kind of the shifts thereof 
The screws 4, 5 are arranged in groups, the number of screws 
being the same or different, and are placed as follows: the 
transversal rectilinear shifts group is placed in the end body 1, 
while the angular sliifts group is situated in the end body 2. 
All screws 4, 5 are subjected to compression. The screws 4 of 
the first group are disposed along axes perpendicular to tlie 
axes of botii the interstitial body 3 and the end body 1 
firontally connected therewith, while the screws 5 of the 
second-group-are-disposed-along-axes-parallel-only-tO-the_axis 
of the assembled end body 2 they are placed in. Besides, the 
axes of the screws 4,5 of the two groups are, in pairs, 
mutually crossing and/or perpendicularly intersecting. Hie 
embodiment in Fig. 3 contains no indication of the fiill 
number of screws 4 and 5, but just a pair thereof The 
coupling and locking screws 4, 5 are adjusting as well. The 
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results of tlie axial tightening of all contacting surfaces as 
shown in Fig. 3, respectively the sealing of tlie optical 
channel, as well as those of tlie overall adjustment of the 
device by the number of stepwise tightening of the screws 4 
a nd 5, co incide with the results according to the embodiment 
in Fig. 1. The tliree bodies I, 2, 3 are axially tightened 
together by the screws 5 for angular shifts of the movable 
bodies. 

A fourth embodiment of the device according to the 
invention is shown in Fig. 4. Here, the device comprises a 
triad of two end OU carriers 1, 2 and an interstitial body 3, tlie 
three bodies being connected and locked by screws 4, 5, thus 
forming an optical channel that is isolated from or 
communicating with the environment. The three bodies 1, 2, 3 
have opposite central through holes shaping the opening of 
the optical channel. The axis of said channel is rectilinear. The 
end body 1 is flat, while the end body 2 is made of two parts, 
i.e. a flange 2 with a neck T and a liinged member 2'\ The flat 
end body 1 has a smootli attachment surface 6' for securing 
the OA, and an external face T for mounting tlie device to an 
apparatus wall or a panel. The assembled body 2 has a 
threaded surface 6 and a smootli guiding surface 6' for 
adjustment of tlie axial distance between the two OU being 
connectedrThc-three4)odies-l— 2-^-are-hard,-^^^ 
end body 2 being axially connected to the interstitial body 3 
by a spatial or plain hinge, while the end body 1 and the 
interstitial body 3 are frontally connected in a common slip 
plane transversal to the axes thereof. Besides, the contact 
surfaces of tlie liinge ai-e either a part of a concave sphere 8 
and a base of a right circular cylinder 9, or a part of a concave 



26 



cylinder 10 aiid a base of a parallelepiped 11 or a cube 12, or a 
part of a concave ellipsoid 13 and a base of an elliptic cylinder 
14. Each of the concave contact surfaces 8, 10, 13 of the 
hinge, belonging to the assembled end body 2, has a center 0 
on the symnietiy axis of the body 2 hinged therein, or a 
central axis O'-O' crossing the said symmetry axis. The center 
0 and the central axis O'-O' of the respective concave contact 
surfaces 8, 10, 13 of the respective hinge are situated within 
the volume of tlie interstitial body 3. The assembled end body 
2 and the interstitial body 3, frontally connected in tiie slip 
plane, have eacli a contact surface 1 5 transversal to their axes. 
Each movable body 2, 3 of tlie triad is connected to the 
neighbouring body and locked, when performing OU 
adjustment, by means of coupling and locking screws 4, 5 
fitting the kind of the shifts. Tlie screws 4, 5 are arranged ui 
groups in die end body 2, tlie number of screws being the 
same or different, whereat the screws 4 of the group for 
transversal rectilinear shifts of the body are subjected to 
compression, while the screws 5 of tlie group for angular 
shifts of the body are subjected to tension. The screws 4 of the 
first group arc disposed along axes perpendicular to the axes 
of both tlie mtcrstitial body 3 and the end body 1 frontally 
connected thercwitli, while the screws 5 of the second group 
are situated~~along axes parariel~"to~the~'axes— of— both— the 
interstitial body 3 and the end body 1 they are placed in. 
Besides, the axes of the screws 4, 5 are, in pairs, mutually 
crossing and/or perpendicularly intersecting. The embodiment 
in Fig. 4 does not contain any indication of the fiiU number of 
the screws 4 and 5, but just a pair thereof. The coupling and 
locking screws 4, 5 are adjusting as well. A part of the screws 
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4 for transversal rectilinear displacement of the body may be 
replaced by support spring members 18 that are equivalent to 
tlie screws 4 -as regards their action. When tiglitening the 
angular adjustment screws 5, only the hinge contact surfaces 8 
and 9 or 10 and 11/12 or 13 and 14 remain tightened, while 
the contact surfaces 15 of the bodies in the plane of the frontal 
slipping thereof remain in a permanent force fit witliin guides 
17. 

A fifth embodiment of tlie device, according to the 
invention, is illustrated in Fig. 5. Here, the device comprises a 
tr iad of two end OU canriers 1, 2 and an interstitial body 3, 
connected and Ibcked by screws 4 and 5, tlius forming an 
optical channel, which is isolated from or communicating 
with the environment. The three bodies 1, 2, 3 have opposite 
central tlirough holes shaping the opening of the optical 
channel. The axis of the channel is rectiluiear. The end body 1 
is cup-shaped and embraces the bodies 2 and 3, while the end 
body 2 represents a flange witli a neck. The embracmg end 
body 1 is made of two parts, i.e. a main part V and a flange 1" 
comiected by a thread, ring-likely embracing the cup-shaped 
back face of the end body 2. The embracing end body 1 has an 
attachment tlureaded surface 6 for OU securing and external 
attachment surfaces 7 and 7' for mounting to an apparatus seat 

v. — • ■ " 

or a panel7Tlie end~body"2"lTas"a"smooth-attachment-surfa6e-6— 
for OU securing. Tlie tliree bodies 1, 2, 3 are hard, tlie end 
body 2 being axially connected to the interstitial body 3 by a 
spatial or plain hinge, while the end body 1 and tlie interstitial 
body 3 are frontally connected in a common slip plane 
transverse to the axes thereof. Besides, the liinge contact 
surfaces are either a part of a concave sphere 8 and a base of 
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a right circular cylinder 9, or a part of a concave cylinder 10 
and a base of a parallelepiped 1 1 or a cube 12, or a part of a 
concave ellipsoid 13 and a base of an elliptic cylinder 14. 
Each of the concave contact surfaces 8, 10, 13 of the hinge 
belongs to tlic embraced end body 2 and has a center 0 on tlie 
symmetry axis of the body 3 hinged therein, or has a central 
axis O'-O' crossing the said symmetry axis. The center 0 and 
the central axis O'-O' of the respective concave contact 
surfaces 8, 10, 13 of the respective hinge are situated v/ithin 
the assembled hinge interstitial body 3, respectively within the 
volume of the end body 1 embracing it, while the embracing 
end body 1 and the interstitial body 3, frontally connected in 
tlie slip plane, have each a contact plane 15 transversal to the 
L:xes tliereof Each movable body 2, 3 of tlie triad is connected 
ij the neiglibouring body and locked, when effecting OU 
adjustment, by the same coupling and locking screws 4, 5 
fitting the kind of the body replacement. The screws 4, 5 are 
arranged in groups in the end body 1, the number of screws 
being the same or different, whereat all screws 4, 5 of tlie two 
groups are subjected to compression. The screws 4 are 
disposed along axes perpendicular to the axes of both the 
interstitial body 3 and the embracing end body 1 bearing the 
screws. Tlie screws 5 are disposed along axes parallel to the 
^xes~of botiniie~int ei^ 

the screws. Besides, the axes of the screws 4, 5 are, in pairs, 
mutually crossing and/or perpendicularly intersecting. The 
embodiment in Fig. 5 contains no indication as to the fiill 
number of screws 4, 5, but just a pair thereof. The coupling 
and locking screws 4, 5 are adjusting as well. The results of 
the axial tightening of all contact surfaces as indicated in Fig. 



29 



5, respectively the sealing of tlie optical channel, as well as 
those of the overall adjustment of the device by a number of 
stepwise tightening of the screws 4 and 5, coincide with the 
results according to the embodiment in Fig. 1. The three 
bodies 1, 2, 3 are axially tightened together by the screws 5 
for angular displacement of the movable bodies. 

A sixth embodiment of the device according to the 
invention is shown in Fig. 6. Here, the device comprises a 
triad of two end OU carriers 1, 2 and one interstitial body 3, 
the three bodies being connected and locked by coupling and 
locking screws 4 and 5, tlius forming an optical channel, 
which is isolated from or communicating witli the 
environment. The three bodies 1, 2, 3 have opposite central 
through holes shaping the opening of the optical channel. The 
axis of the said channel is rectilinear. The end body 1 is dense, 
either rotational or non-rotational, while the end body 2 
represents a flange with a neck. The dense end body 1 has a 
threaded attacliment surface 6 for OU securing and adjustment 
of the axial distance between the OU connecting bodies, as 
well as a smootli external attachment surface 7 for mounting 
to an apparatus seat and a surface T for mounting to a table or 
console. The end body 2 has a smooth attachment surface 6' 
for OU securing. The three bodies 1, 2, 3 are hard, the end 
body 2 being axially connected to the-interstitial-body-^-by-a- 
spatial or plain hinge, while the end body 1 and tlie interstitial 
body 3 are frontally connected in a common slip plane 
transversal to the axes thereof. Besides, the hinge contact 
surfaces are either a part of a concave sphere 8 and a base of a 
right circular cylinder 9, or a part of a concave cylinder 10 and 
a base of a parallelepiped 11 or a cube 12, or a part of a 
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concave ellipsoid 13 and a base of an elliptic cylinder 14. 
Each of the concave contact stirfaces 8, 10, 13 of the hinge 
belongs to the end body 1 and has a center 0 on the symmetry 
axis of the interstitial body 3 hinged tlierein or a central axis 
O'-O' crossing the said symmetry axis. The center 0 and the 
central axis O'-O' of the respective concave contact surfaces 8, 
10, 13 of the hinge are disposed witliin the volume of the 
interstitial body 3, respectively within the end body 1, while 
the end body 1 and the interstitial body 3, frontally connected 
in the slip plane; have each a contact plane 1 5 transversal to 
the axes tlicreof. Each movable body 2, 3 of tlie triad is 
connected to the neiglibouring body and locked, when 
effecting OU adjustment, by the same coupling and locking 
screws 4, 5 dependmg on the kind of the body replacement, 
i.e. screws 4 for transversal rectilinear displacement and 
screws 5 for angular displacement. The screws 4, 5 are 
situated in gi oups in tlie end body 1, the number of screws 
being the same or different, whereat the screws 4 are 
subjected to compression, and tlie screws 5 are subjected to 
tension. The screws 4 are disposed along axes parallel to tlie 
axes of both the interstitial body 3 and the end body 1 they are 
placed in. Besides, the axes of the screws 4 and 5, in pairs, are 
mutually crossing and/or perpendicularly intersecting. The 
~embodiment~iirFigr6-does-not-indieate-the-MLn^ 
screws 4 and 5, but just a pair thereof. The coupling and 
locking screws 4, 5 are adjusting at the same time. The results 
of the axial tightening of all contact surfaces as indicated in 
Fig. 6, respectively the sealing of the optical channel, as well 
as the results of the overall adjustment of the device by a 
series of stepwise tightening of the said screws 4, 5 are tlie 
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same as the results according to the embodiment of Fig. 1 . 
The three bodies 1, 2, 3 are tightened together by the screws 5 
for angular displacement of the movable bodies. 

A seventh embodiment of the device according to the 
invention is shown in Fig. 7. Here, the device comprises a 
triad of two end OU carriers 1, 2 and one interstitial body 3, 
connected and locked by coupling and locking screws 4 and 5, 
thus forming an optical channel, wliich is isolated from or 
communicating with tlie environment. The tliree bodies 1, 2, 3 
have opposite central through holes shaping the opening of 
the optical channel. The axis of the said channel is rectilinear. 
The end body 1 represents a flange with a neck, while the end 
body 2 is an OU seat holder. The end body 1, representing a 
flange with a neck, has a smooth bearing surface 6' for OU 
securing, wliile the end body 2 has a smooth seat 6' for OU 
securing too. The three bodies 1, 2, 3 are hard, tlie interstitial 
body 3 representing a housing of the device embracing the 
whole end body 2. The mterstitial body 3 has attachment 
surfaces 7, 7' for mounting of the device respectively to a 
socket or a console of an apparatus. The body 3 has also a seat 
for securing of an additional OU (AOA), the seat being 
disposed coaxially to but outside the two connected OA. The 
end body 1, representing a flange with a neck, is axially 
conrTefcted-to-the-interstitial-b while the 

end body 2 and the interstitial body 3 are frontally connected 
in a common slip plane transversal to their axes. Besides, tlie 
hinge contact surfaces are a part of a concave cylinder and a 
base of a parallelepiped 11. The concave contact cylindrical 
surface 10 belongs to the end body 1 hinged to the interstitial 
body 3, and has a central axis 0*-0' crossing the synunetry 
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axis of the interstitial body 3 placed therein. The central axis 
O'-O' of the hinge is disposed within the volume of the 
interstitial body 3, while the end body 2 and the interstitial 
body 3, frontally connected in the slip plane, have each a 
contact plane 15 transversal to the axes thereof. Each movable 
body 1, 2 cf the triad is connected to the neighbouring body 
and locked, when adjusting the OA, by tlie same coupling and 
locking screws 4, 5 fitting the kind of tlie body/s adjustment 
shifts. Tlic screws 4, 5 are arranged in groups and placed in 
the interstitial body 3, the number of screws being the same or 
different, wlicreat the screws 4 for transversal rectilinear shifts 
are subjected to compression, while the screws 5 for angular 
shifts are :>ubjected to tension. The screws 4 are disposed 
along axes perpendicular to the axes of both tlie interstitial 
body 3 and the end body 2 frontally connected therewith, 
while the screws 5 are disposed along axes parallel to the axes 
of both the interstitial body 3 they are placed in and the end 
body 2. Besides, the axes of the screws 4, 5 are, in pairs, 
mutually ciossmg and/or perpendicularly intersecting. The 
embodimc;;L as per Fig. 7 does not contain any indication of 
the fiill nuiuber of the screws 4 and 5, but just a pair thereof. 
The coupling and locking screws 4, 5 are adjusting as well. 
The tiirec bodies 1, 2, 3 are, in pairs, axially tightened by 
coupring"^and— locking— screws— 5— and-4,—that_is_why_Jhe. 
rectilinear or angular adjustment shifts are independent of 
each other. 

An eighth embodiment of the device according to the 
invention is shown in Fig. 8. Here, the device comprises a 
triad of two end OU carriers 1, 2 and an interstitial body 3, 
connected and locked by coupling and locking screws 4 and 5, 
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thus forming an optical channel isolated from or 
communicating witli the environment. The channel has 
heterogeneous optical medium, determined by the presence of 
an additional OU placed between the two OU being 
connected. The three bodies 1, 2, 3 have opposite central 
through holes shaping the opening of the optical channel. The 
axis of the said channel is rectilinear. T he two end bodies 1, 2 
represent flanges with bilaterally projecting necks along the 
central axes of the^bodies 1, 2. The bodies 1, 2 have smootli 
bearing surfacesj&^'lfor OA. The three bodies 1, 2, 3 are hard, 
the interstitial body 3 representing a housing of t he device 
with a U-shaped profile. The base of tlae interstitial body 3 has 
an attachment surface 7' for the device to be mounted to a 
panel, seat or console of an apparatus. Besides, it has also a 
bearing suiface 16 for the additional OU (AOA), the latter 
being disposed between tlie OU being adjusted and along the 
axis of the optical channel. Tlie additional OU renders the 

r 

medium of the optical channel heterogeneous. The end body 1 
is externally and axially connected to one of the walls of tlie 
interstitial body 3 by a spatial or plain hinge, while the end 
body 2 is externally and frontally connected to tlie other wall 
of the interstitial body 3 in a common slip plane transverse to 
the axes of their through holes. Besides, the hinge contact 
surfaces-ar^-cither-a-part-of-axoncave-sphere_8.and_a_basejof_a^ 
right cu-cular cylinder 9, or a part of a concave cylinder 10 and 
a base of a parallelepiped 11 or a cube 12, or a part of a 
concave ellipsoid 13 and a base of an elliptic cylinder 14. 
Each of the concave hinge surfaces 8, 10, 13 belongs to the 
interstitial body 3 and has a center 0 on the symmetry axis of 
the end body 1 hinged therein, or has a central axis O'-O' 
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crossing the said axis of symmetry. The center 0 and the 
central axis O'-O' of the respective concave contact surfaces 8, 
10, 13 of the respective hinge are disposed witliin the volume 
of the hinged end body 1, while the end body 2 and the 
interstitial body 3, frontally connected in the slip plane, have 
each a contact plane transverse to tlie axes tliereof. Each 
movable body 1, 2 of the triad is connected to the 
neighbourmg interstitial body 3 and locked, when effecting 
OU adjustment, by the same coupling and locking screws 4, 5 
fitting the kind of the movable body/s adjustment shifts. The 
screws are aixanged in groups and situated in the interstitial 
body 3, the number thereof being the same or different, 
whereat th e scig ^s^for transverse re ctilmear adjustment are 
subjected to compression, while the screws 5 for angular 
adjustment are subjected to tension. Tlie screws 4 are disposed 
along axes perpendicular to the axes of both the interstitial 
body 3 they are placed in and tlie end body 2 frontally 
connected tlierewith, while the screws 5 are disposed along 
axes parallel to the axis of the interstitial body 3 they are 
placed in. Besides, the axes of tlae screws 4, 5 are, in pairs, 
mutually crossing and/or perpendicularly intersecting. The 
embodiment in Fig. 8 does not indicate the foil number of the 
screws 4 and 5, but just a pair thereof. The coupling and 
locking screws 4~5 are adjusting~as-weUT-In-addition-to-the_ 
screws 4 and 5, Fig. 8 contains an jndication of s^r gws^' that 
ensure a fit for tlie frontal slipping of the end body 2 along the 
interstitial body 3 in the case of transversal adjustment. The 
construction according to Fig. 8 makes it possible to effect 
transverse and angular adjustments, independently of each 
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other, by tightening of the respective screws 4, 5 following a 
niimber of stepwise shifts_ of the movable bodies 2 and 1. 

A ninth embodiment of the device according to the 
invention is shown in Fig. 9. Here, the device comprises five 
triads of two end bodies 1, 2 and one interstitial body 3 each, 
said bodies being connected and locked by screws 4, 5 
forming an optical channel, tlie latter being isolated from or 
communicating witla the environment. The three bodies 1, 2, 3 
of each triad have opposite central through holes forming the 
opening of the optical channel within the area of those bodies. 
The end body 2 is common for all the triads of bodies 1, 2, 3, 
and represents a housing of the device, one of the OU being 
common too and situated in the center of the housing as a 
movable reflector or a light source. The optical channel axis is 
respectively angularly refracted or branched from a common 
point. The other end body 1 of each triad of bodies 1, 2, 3 
represents a flange with a neck and has a smootli bearing 
surface 6' for the OA. The base of the end body 2, 
representing a housing, has an attachment surface T intended 
for mounting to a panel or a holder. Tlie three bodies 1, 2, 3 of 
each triad are hard, the mwahle^j^g^y 1 being axially 
coimected to tlie interstitial body 3 by a spatial or plain liinge, 
while the end body 2 and the interstitial body 3 are frontally 
connected~in a sllp~^lane transverse to tlre~axes~tliereof~ 
Besides, the hinge contact surfaces are either a part of a 
concave sphere 8 and a base of a right circular cylinder 9, or a 
part of a concave cylinder 10 and a base of a parallelepiped 1 1 
or a cube 12, or a part of a concave ellipsoid 13 and a base of 
an elliptic cylinder 14. Each of the concave contact surfaces 8, 
10, 13 of the hinge belongs to the movable end body 1 and has 
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a center 0 on the symmetry axis of the end body 2 placed 
therein, or has a central axis O'-O' crossing the said symmetry 
axis. The center 0 and the central axis O'-O' of the respective 
concave contact surfaces 8, 10, 13 of the hinge are situated 
within the volume of the interstitial body 3, while tlie movabfcr 
end bodv^Wn d the interstitial body 3 , frontally connected in 
the slip plane, have each a contact plane 15 transverse to the 
axes thereof- Each movable body 1^ 2 o f each triad is 
connected to the neighbouring body and locked, when 
performing OU adjustment, by the same coupling and locking 
screws 4 and 5, fitting the kind of the OU adjustment slaifts. 
The screws 4, 5 are arranged in groups of the same or 
different number of screws and placed in die immovable end 
body 2, whereat the screws 4 for transverse rectilinear 
displacement are subjected to compression, while the screws 5 
for angular displacement are subjected to tension. The screws 
4 are disposed along axes perpendicular to the axes of both the 
mterstitial body 3 and the end body 2 frontally connected 
therewith, while the screws 5 are disposed along axes parallel 
to the axes of both the interstitial body 3 and the end body 2 
situated therein. Besides, the axes of the screws 4, 5 are, in 
pairs, mutually crossing and/or perpendicularly intersecting. 
The embodmient m Fig. 9 does not contain any indication of 
the tull numoer of "the3crews~4~and-57'but-just-a-pair-thereof.- 
The coupling and locking screws 4, 5 are adjusting at the 
same time. The results of the axial tightening of all contact 
surfaces as shown in Fig. 9, respectively the sealing of the 
optical chamiel, as well as those of the overall adjustment of 
the device by a number of stepwise tightening of said screws 4 
and 5, are the same as the results according to the embodunent 
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in Fig. 1. The bodies 1, 2, 3 of each triad are axially tightened 
together by the screws 5 for angular displacement of movable 
bodies. 

A tenth embodiment of the device according to the 
invention is shown in Fig, 10. Here, the device comprises a 
triad of hard bodies, i.e. two OU carriers 1, 2 and an 
interstitial body 3 connected and locked by coupling and 
locking screws 4 and 5, thus forming an optical channel 
commimicating with tlie environment. The end body 1 and tlie 
interstitial body 3 have opposite central tlirough holes forming 
the opening of the optical channel, whose axis is rectilinear. 
Tlie end body 1 has a smooth bearing surface 6' for the OA. 
The end body 2 is dense and is made of two parts assembled 
by means of tlireading, i.e. a flange 2' and a table with a 
smooth bearing surface 6' for tlie reflecting OA. The table 2" 
closes one of the openings of the through hole of the 
interstitial body 3. The body 3 consists of two axially 
connected parts, i.e. an immovable part 3' and a rotationally 
movable self-locking part 3", the two paits being hinged with 
each other. The immovable part 3' represents a housing of tlie 
device and has an attacliment surface 7 for mounting to a 
board, a panel, or a holder. Besides, the immovable part 3' has 
a seat with the end body 1 with tlie througli hole being 
situated-tbercin.-while-the-moyable_pa rt 3" has a seat with the 
table 2" of the end body 2 being placed therein, so that the 
flange 2' of the end body 2 remains outside the tlirough hole 
of the movable part 3". The end body 2 is axially connected to 
the movable part 3" of tlie interstitial body 3 by means of a 
spatial hinge, wliile the end body 1 is frontally connected to 
the immovable part 3' of the interstitial body 3 m a common 
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slip plane transversal to their axes. Besides, the hinge contact 
surfaces are either a part of a concave sphere 8 and a base of a 
right circulai- cylinder 9, or a part of a concave ellipsoid 13 
and a base of an elliptic cylinder 14. Each of the hinge 
concave contact surfaces 8 and 13 belongs to the movable part 
3" of the interstitial body 3 and has a center 0 on tlie 
symmetry axis of tlie end body 2 hinged therein. The center 0 
of the respective concave contact surface 8, 13 of the 
respective hinge is situated within the volume of tlie hinged 
movable part 3" of the interstitial body 3 and the table 2" of 
the end body 2. The end body 1 and the immovable part 3' of 
the interstitial body 3, frontally connected in the slip plane, 
have each a contact plane 15 transverse to the axes thereof. 
Each movable body 1, 2 of the triad is connected to the 
neighbouring body and is independently locked, when 
effecting OU adjustment, by coupling and locking screws 4, 5 
fitting tlie kind of OU displacement. The screws 4, 5 are 
arranged in groups of the same or different number of screws 
respectively in the immovable pari 3' of the interstitial body 3 
and in the flange 2' of the end body 2, whereat tlie screws 4, 5 
of the respective groups for transverse rectilinear and angular 
OU displacement are subjected to compression only- The 
screws 4 are disposed along axes perpendicular to the axes of 
"boffi^lSe^intei^tiTiM^t^^^^^ 

connected tlierewith, while tlie screws 5 are disposed along 
axes parallel only to the axis of the end body 2 tliey are 
situated in. Besides, the axes of the screws 4, 5 are, m pairs, 
mutually crossing and/or perpendicularly intersecting. Tlie 
embodiment in Fig. 10 contains no indication of the fiill 
number of the screws 4 and 5, but just a pair thereof. The 
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coupling and locking screws 4, 5 are adjusting as well. The 
three bodies 1, 2, 3 are, in pairs, axially tightened together by 
- the coupling and locking screws 4, 5. 

information Sources 

1. Specifications of SU Inventor's Certificate No. 
SU1723550A1 

2. Specifications of SU Inventor's Certificate No. 883838 

3. Specification of Canadian Patent - (A) No. 1258786 
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